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ABSTRACT: Due to the fact that traditional power supply
reliability evaluation is on the basis of true structure of
distribution network and multi-year historical data of element
reliability, so it is hard to predict long-term power supply
reliability of complex urban distribution network. For this
reason, the authors propose a BP neural network based method
to predict power supply reliability of urban power network.
Firstly, several principal characteristic quantities impacting
power supply reliability indices, such as peak load, average
length of overhead lines, average quantity of sectional switch
of the lines, average quantity of tie switch of the lines, average
quantity of distribution transformers of the lines and average
capacity of distribution transformers of the line, are found out;
then taking historical data of these principal quantities as input
samples, the artificial neural network (ANN) is trained; finally,
using the trained ANN, the power supply reliability indices of
urban power network in target year can be predicted. The
results of applying the proposed method to a certain urban
power network show that the proposed method is effective and
the adopted BP neural network possesses good convergence.
By means of sensitivity analysis on relevant factors impacting
power supply reliability, relevant characteristic quantities
sensitive to power supply reliability indices can be obtained, on
this basis power supply companies can draw up related

measures to improve power supply reliability.

KEY WORDS: urban power network ; power supply
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Fig.1 Structure of a typical three layer perception
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Tab. 1 Statistical results of correlative influence factors

for power supply reliability of G city
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Tab. 2 Sensitivity analysis on correlative influence factors
of power supply reliability
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